Key indicators: single-crystal X-ray study; T = 293 K; mean (C-C) = 0.008 Å; disorder in main residue; R factor = 0.072; wR factor = 0.151; data-to-parameter ratio = 20.4.
In the title compound, C 10 H 26 N 4
2+

Á2Cl
À Á0.5H 2 O, the cyclam (1,4,8,11-tetraazacyclotetradecane) dication adopts an endodentate conformation which my be inflenced by intramolecular N-HÁ Á ÁN hydrogen bonding. In the crystal structure, the components are linked by N-HÁ Á ÁCl and O-HÁ Á ÁCl hydrogen bonds into chains along [100] . The water molecule is disordered over two sites in a 50:50 ratio.
Related literature
For the crystal structure of [H 2 (cyclam)](ClO 4 ) 2 , see: Nave & Truter (1974) . For the crystal structures of [H 4 (cyclam) ]XÁ-nH 2 O [X = Cl 4 , Br 4 , (ClO 4 ) 4 , (SCN) 4 , (SO 4 ) 2 or (p-CH 3 C 6 H 4 SO 3 ) 4 ], see: Robinson et al. (1989) ; Subramanian & Zaworotko (1995) .
Experimental
Crystal data Table 1 Hydrogen-bond geometry (Å , ). Data collection: SMART (Bruker, 2000) ; cell refinement: SAINT (Bruker, 2000) ; data reduction: SAINT; program(s) used to solve structure: SHELXS97 (Sheldrick, 2008 ); program(s) used to refine structure: SHELXL97 (Sheldrick, 2008) ; molecular graphics: ORTEP-3 (Farrugia, 1997) and PLATON (Spek, 2009) ; software used to prepare material for publication: SHELXL97. (Fig. 1) . The macrocyclic dication contains two protonated N atoms and two secondary amine N atoms, and is in an endodentate conformation with the N atoms oriented towards the centre of the macrocyclic cavity. The conformation of the dication may be influnced by intramolecular N-H···N hydrogen bonding (Table 1 and Fig. 2 ). The N2-C4-C5-N3 and N4-C9-C10-N1 torsion angles [-62 .4 (5)° and 62.1 (5)°, respectively] display the gauche conformation for these two groups within the dication. A similar conformation is also observed in the structures cyclam (Robinson et al., 1989) , adopts an exodentate conformation, in which all four N atoms are oriented away from the ring cavity, occupying positions as far away as possible from each other on the ring periphery (Robinson et al., 1989; Subramanian & Zaworotko, 1995) . The components of the crystal structure are linked by N-H···Cl and O-H···Cl hydrogen bonds into one-dimensional chains along [100] (Table 1 and Figures Fig. 1 . The molecular structure of the title compound, with displacement ellipsoids drawn at the 30% probability level for non-H atoms.
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